manifestations of the syndrome include the 'gay bowel syndrome9 and Kaposi's sarcoma. 0 We herewith describe the ocular findings in 2 previously normal homosexual males who developed a severe immunodeficiency and widespread CID. In one patient cytomegalovirus (CMV) was cultured from the eye ante mortem as well as post mortem, while in the second patient cytomegalovirus was demonstrated in the retina by immunoperoxidase staining post mortem.
Case reports CASE 1
The patient, fully reported medically elsewhere," was a 33-year-old Caucasian exclusively homosexual male who was admitted to Beth Israel Medical Center in September 1980 because of bloody diarrhoea, fever, 40 lb (18 kg) weight loss, and blurred vision in the left eye in association with significant leucopenia. Examination revealed a wasted male with a temperature of 40°C, generalised lymphadenopathy, perianal ulcerations, and inflammatory colitis. Oph-372 thalmological examination showed a visual acuity of 20/20 in the right eye and hand motion in the left eye. The intraocular pressure was 14 mmHg bilaterally, by applanation tonometry. The right eye was entirely normal. A marked afferent pupillary defect was present in the left eye. Slit-lamp examination revealed a moderate anterior uveitis in the left eye, manifested by moderate aqueous flare and cells and keratic precipitates on the corneal endothelium. Ophthalmoscopic examination disclosed an oedematous retina with numerous opaque, white intraretinal lesions (Fig. 1) . The lesions were elliptically shaped and were orientated towards the optic disc. They were confluent in the macular area, where they appeared brown tinged. Scattered haemorrhages were present in the posterior pole and were noted intermittently to the ora serrata on the temporal side. The optic disc margin was blurred and the disc itself was pale yellow. There was a very mild cellular reaction in the vitreous posteriorly. A fluorescein angiogram in the right eye was unremarkable and in the left eye revealed marked vascular leakage along the superior and inferior temporal arcades and a relative hypofluorescence in the macular area.
Extensive serological testing was nondiagnostic, and multiple cultures, including an aqueous aspirate for bacteria, fungi, and acid-fast bacilli, were negative. Sequential courses of treatment with amphotericin B initiated for oesophageal candidiasis, broad-spectrum antibiotics, and prednisone produced no significant improvement in either the colitis or the retinal lesions. During the fourth week in hospital, when the status of the left eye was noted to deteriorate, a vitreous tap for virus isolation was performed. Cytological examination showed lymphocytes; and 6 weeks later the vitreous material as well as urine yielded cytomegalovirus. The serum complement fixing antibody titre to this virus was repeatedly 1:128. During the interval fresh retinal lesions had developed in the previously uninvolved right eye similar to those seen on admission in the left eye. The lesions in the left eye by this time involved large areas of the fundus. The optic disc was markedly pale, the retinal arteries were narrowed and sclerotic, and the retinal veins were sheathed. Diffuse white multifocal retinal opacifications with focal haemorrhages were scattered throughout fundus (Fig. 2) .
The patient became progressively obtunded, and despite a 10-day course of treatment with intravenous adenine arabinoside (Ara-A), initiated in an effort to treat both the cytomegalovirus retinitis and the perirectal ulcerations from which herpes simplex virus (type II) had been isolated, he lapsed into coma and died approximately 3 months after admission.
General pathology. A general post-mortem examination revealed histologically or by virus isolation disseminated cytomegalic inclusion disease of the lungs, central nervous system, gastrointestinal tract, and liver. Herpes simplex virus was also isolated from these organs. Ocular pathology. Gross examination: The left eye was obtained for histopathological study and was intact, measuring 25 x 2 x 24 mm with 5 mm of attached optic nerve. The surface of the globe was unremarkable. The cornea was clear and measured 11x 10 mm. Transillumination of the eye revealed some decrease posteriorly. The eye was opened horizontally, showing many white infiltrates in the fundus which were confluent posteriorly (Fig. 3 ). There were many scattered haemorrhages.
Microscopic examination: The limbal tissues, cornea, and angle were clear. The anterior chamber contained a fibrinous, eosinophilic exudate with erythrocytes and assorted leucocytes. Much of the remainder of the anterior segment was unremarkable except for a mild lymphocytic infiltration in the ciliary body. Posteriorly the retina showed extensive areas of necrosis (Fig. 4) . The areas of retinal necrosis were diffuse and full-thickness in many areas. Massively enlarged cells with owl's eye appearance were present (Fig. 5) . Scrutiny of cells in the areas of retinal necrosis revealed intracytoplasmic as well as intranuclear inclusions (Fig. 6 ). The majority of the enlarged cells were in the range 20 ,um to 30 ,um in diameter and contained intranuclear basophilic He was readmitted one month later with fever of 40°C and evidence of dehydration. He appeared chronically ill. Scattered patches of 'soft exudates' were noted in the fundus of the right eye by the admitting internist. Three days later a complete ophthalmological examination was performed. Visual acuity was 20/20 in each eye with a myopic correction in place. Full ocular motility was noted and the pupillary responses were normal. There was no preauricular adenopathy. Applanation tensions and slit-lamp examination of both eyes were entirely normal. There was no evidence of either anterior or posterior vitritis. The fundus of the right eye had a large white retinal infiltrate inferonasally along the distribution of retinal vessels, and intraretinal haemorrhages. A slight disturbance of retinal pigment epithelial was present. The posterior pole showed a few small scattered white retinal lesions 1/4 to 3/4 disc diameter in size and only an occasional small intraretinal haemorrhage (Figs. 8A,B,C) . The left eye revealed a few small (less than '/2 disc diameter) intraretinal infiltrates and occasional haemorrhages in the posterior pole in relation to retinal vessels. Fluorescein angiography showed scattered microaneurysms in both eyes with extensive leakage over the large inferonasal area of retinal involvement OD. (Fig. 9) . Several of the retinal arterioles were narrowed in both eyes. The areas of retinitis appeared to involve mainly the deeper layers.
Throughout this time the patient remained severely lymphopenic, the white blood count was 2 8x 109/l with only 3% lymphocytes. Quantification Haemophilus, parainfluenzae and pneumococcus.
Broad spectrum antibiotics (cefamandole and Bactrim (sulphamethoxazole and trimethoprim)) were initiated; the patient remained febrile. Two weeks after admission the fundus OD showed enlargement of the inferonasal area of retinal infiltration with a more prominent haemorrhagic component. The left eye showed minimal enlargement of the lesions previously described. Within 2 weeks a massively haemorrhagic area of retinitis was noted OD and the left eye appeared similar to the right, with large areas of retinal infiltration and only a few haemorrhages. No vitreous haze was noted. The fovea of both eyes were spared, but it was impossible to test visual acuity.
The patient underwent exploratory laporotomy and splenectomy on 30 June 1981 because of suspicion of an occult lymphoma. Histopathological examination of lymph nodes and spleen revealed CMV inclusions. Sputum culture at this time, as well as culture of the biopsied lymph nodes and spleen, grew Mycobacterium avium intracellulare. All stains for acid-fast bacteria (AFB) of the sputum and excised tissues were negative. The patient remained unreactive to purified protein derivative (PPD) of intermediate and high strengths, as well as to candida, trichophyton, and mumps. The CMV complement fixation titre was 1:64, and CMV (ELISA) IgG titres had fallen from 1:128 to 1:32 (Dr Donald Armstrong, MemorialSloan Kettering Cancer Center, New York, NY). CMV ELISA IgM titres (indicative of acute infection) were undetectable. Multiple urine and sputum cultures for CMV were negative. The right fundus showed large confluent patches of haemorrhagic retinitis in many areas still in a perivascular distribution and sparing fixation. The lesions OS also increased in size and became more haemorrhagic.
The appearance of both eyes was now the classic tomato sauce ('catsup') and crumbled cheese appearance of CMV retinitis. Four days later the patient expired.
General pathology. A general post-mortem examination performed days later revealed disseminated cytomegalic inclusion disease of the lungs, colon, spleen, lymph nodes, liver, and adrenals. Viral cultures were negative. There were no lesions in the brain. Ocular pathology. A posterior segment of the right eye only was removed for histopathological study. Examination revealed extensive areas of fullthickness necrosis of the retina and retinal pigment epithelium (Fig. 10) . Massively enlarged cells with intranuclear and intracytoplasmic inclusions were noted (Figs. 11A, B) .
Indirect immunoperoxidase localisation of cytomegalovirus proteins was done on paraffin sections of the eye with antibody to cytomegalovirus (Northeastern Biomedical Laboratories, Inc.) absorbed with uninfected cells of the cell line in which the virus was grown. (Detailed methods for the purification and characterisation of this antibody and the staining procedure will be reported elsewhere.) Numerous cells in all layers of the retina and occasional pigmented epithelial cells contained reaction product, often in the absence of abnormality (Fig.  12A ). An adjacent control section stained with preimmune IgG shows only endogenous peroxidase activity within choroidal vessels and black pigment in epithelial cells and chromatophores (Fig. 12B ).
Discussion
Cytomegalovirus (CMV) is a species-specific DNA virus characterised by a bizarre 'cytomegalic' effect on host cells.'2 Human cytomegalovirus is a herpes virus (as are herpes simplex, varicella-zoster, and Epstein-Barr viruses) morphologically characterised by a capsid composed of 162 elongated hexagonal prisms (capsomers) enveloped by a bilaminar membrane probably derived from the host cell nucleus.'2 13 Once infected, the host cell synthesises viral particles and produces the pathognomonic 'owl's eye' intranuclear and multiple intracytoplasmic inclusions and a swollen cytoplasm.'2 Although the herpesviruses cannot be distinguished from each other ultrastructurally, the cytopathic effect and inclusions produced by CMV are so distinctive that it can be used to distinguish CMV from other members of the herpesvirus family. 12 Serological studies indicate that previous infection has occurred in about 80-90% of middle-aged adults. 14 Acute infection may be accompanied by an elevation of serum IgM antibodies for CMV.'5 Complement fixing antibodies, when present, demonstrate the existence of prior infection with the virus, though they may fall to undetectable levels with time.'6 This observation may indicate that the incidence of prior infection with CMV is even higher than previous studies suggest. '6 Most authorities believe that once infected, the host carries the CMV genome and possibly viral particles for a lifetime, though the exact storage sites remain unknown.'4 The clinician may diagnose active CMV infection by an increase in complement fixation antibodies, culture of blood or a lesion, or biopsy confirmation of the classic histopathological picture.6 Excretion of the virus in the urine, saliva, semen, and from the uterine cervix is widespread" and does not necessarily indicate active disease, but viraemia probably does and correlates best with clinical findings in immunosuppressed patients.'4. 18 The association between male homosexuality and acquired sexually transmitted disease is well known. Localised herpes simplex infections, giardiasis, amoebiasis, viral hepatitis, syphilis, and gonorrhoea are endemic among homosexual males and have usually been attributed to venereal transmission and frequent contacts with different partners. A high incidence of cytomegalovirus shedding in urine and semen has been reported in asymptomatic homosexual men, the significance of which is unclear."' Recently reports have appeared linking homosexual males with the development of a severe acquired immunodeficiency manifested by weight loss, fever, and severe, unrelenting, often fatal infection with opportunistic micro-organisms including cytomegalovirus, herpes simplex virus, Pneumocystis carinii, cryptococcosis, and Candida albicans. 8" Homosexual males may also develop as part of their spectrum of acquired disease, the 'gay bowel' syndrome9 and Kaposi's sarcoma.'0 A characteristic of the acquired immunodeficiency syndrome is a reversal of the normal T-helper cell to T-suppressor cell ratio, with a profound decrease in the absolute numbers of T-helper cells." Acute viral infections, especially of the herpesvirus family, including cytomegalovirus39 and Epstein-Barr virus,404' have been shown to cause immunosuppression and reversals of the helper/suppressor cell ratio. Although many theories have been proposed to explain the outbreak of acquired immunodeficiency-including exposure to drugs," autoimmunisation due to parenteral exposure to sperm inoculated through colonic abrasions,43 and/or infection with either known or as yet unknown transmissible agents-all are at present speculative and need thorough investigation.
The present cases are noteworthy in that both men were exclusively homosexual, presented with a picture of wasting, diarrhoea, and leucopenia, developed oesophageal candidiasis, showed progressive CMV retinitis, and died with disseminated CMV. Of potential clinical significance in case 1 was the ability to make the diagnosis of ocular cytomegalic inclusion disease ante mortem by means of virus isolation from a vitreous tap. Although antiviral therapy in this patient was unsuccessful, it is hoped that earlier suspicion and confirmation of the diagnosis in this fashion might improve outcome in future patients. At present, however, the best treatment has not been identified except for the discontinuation of immunosuppressive agents. Limited experiences with transfer factor' and antiviral drugs such as adenine arabinoside,25 floxacidine (FIAC), and acyclovir have yielded only rare successes.' 31 33 The possible therapeutic role of interferon and immunomodulators will need to be clarified by controlled clinical trials.
